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This paper explores the impact of education-job mismatch on the Received 5 August 2019
net income of workers in the context of Bosnia-Herzegovina. We Accepted 24 January 2020
used an OLS linear regression method on data from the Measure
BiH Youth Survey. A log-transformation of the dependent variable
created the left-side semilog functional form, which is typically
used in models of the earnings of individuals. Our findings
strongly support the statement that education-job mismatch has
a significant effect on net income. Workers can expect net income JEL CODES
differences between 13% and 15% if their level of education does 124: J31; 113; 126
not match that required for their job. However, our results show

that the impact of education-job mismatch depends on the level

of schooling and age of respondents. Results regarding educa-

tion-job mismatch vary across studies, but our study is the first to

examine the effect of education-job mismatch on net income in

the context of Bosnia-Herzegovina. Second, the effect of educa-

tion-job mismatch might depend on the choice of estimation

method for incidences of overeducation and undereducation.

Third, we emphasise the importance of understanding interac-

tions, and fourth, we introduce new variables to understand how

they influence earnings. These include religiousness, and the

importance of belonging to a family, or a particular city.
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1. Introduction

The concept of education-job mismatch describes a situation in which an employed
individual’s level of education is different from the level of education appropriate for
the job. As Cohn and Khan (1995) note, education-job mismatch is also known as
overschooling, overeducation or surplus education. A person can be overeducated
(the individual’s level of education is higher than that appropriate for the job), under-
educated (the individual’s level of education is lower than that appropriate for the
job), or adequately educated. Different approaches emerged to provide adequate ways
of measuring education-job mismatch. Van der Velden and van Smoorenburg (1997)
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identified the three most commonly used methods (expert judgment, worker’s self-
assessment of appropriate and current level of education, and comparison of current
level of education with the average years of schooling for an occupation), and other
researchers have adjusted those methods to increase the robustness of their estimates.
Acosta-Ballesteros, Osorno-del Rosal, and Rodriguez-Rodriguez (2018) summarise key
theoretical perspectives that provide possible explanations for the occurrences of educa-
tion-job mismatches. Among young workers, overeducation often exists as a result of
imperfect information in the labour market (matching theory), but it could also be a
younger worker’s choice to gain skills for better jobs in the future (mobility theory).
Alternatively, employers might consider overeducation as a negative indication of a
worker’s ability, and not allow them to progress to matched jobs (signalling theory).
The current literature provides different incidents of over- and undereducation based on
the method employed to measure the education-job mismatch. In that context, this art-
icle contributes to the existing literature by comparing the results of different methods
with self-reported instances of mismatch. We want to answer the question: Does self-
assessment regarding education-job mismatch differ from estimation based on the aver-
age years of schooling for each occupation in the context of a developing country?

This paper explores the impact of education-job mismatch on the net income of
workers in Bosnia-Herzegovina. Education-job mismatch is an important topic
among researchers, since it has various consequences for the labour market. As sum-
marised by Allen and Van der Velden (2001), overeducation can affect labour turn-
over, occupational choice, job satisfaction, and wages. The effect on wages is of
particular interest for this research. The literature shows that the strength of the edu-
cation-job mismatch effect on wages varies across studies. A possible explanation is
that different methods produce different incidences of over- and undereducation.
However, results are consistent when it comes to the effect of education-job mis-
match: overeducated individuals earn less, and undereducated individuals earn more
than adequately educated workers. In most papers, explanations for this are derived
from assignment theory, matching theory, human capital theory or signalling theory,
all of which are discussed later in the theoretical background. Acosta-Ballesteros et al.
(2018) note that ‘a still open question in the overeducation literature is to assess the
potential effect of young workers accepting jobs with the requirements below their
educational attainment at the initial stages of their working career’. As results vary
across studies, this paper contributes to understanding the effects of education-job
mismatch and an individual’s social and demographic characteristics on the wages of
a sample predominantly consisting of young workers.

Quinn and Rubb (2006) concluded that it would be useful to conduct how educa-
tion-job mismatch impacts wages in other less developed countries, since the effect of
education on earnings, wages, and economic growth in developing countries had been
ignored. Understanding if mismatches between a worker’s education and job require-
ments influence an individual’s earnings may provide valuable information to policy-
makers, allowing them to design policies that could diminish the existence of such a
mismatch. While the literature suggests that education-job mismatch has a severe effect
on wages, developing countries (such as Bosnia-Herzegovina) have specific environments
that might influence the effect of education-job mismatch on wages. In Bosnia-
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Herzegovina specifically, these include: a high youth unemployment rate (according to
World Bank' data, 46.70% of the total labour force aged 15-24 was unemployed in
2018, while the global average was 12.8%); ethnically divided societies; one of the most
complicated systems of government in the world; an ongoing process of recovery from
the consequences of the 1992-1995 war; a strong desire among youth to leave the coun-
try (Ministry of Security, 2018); the endangerment of the quality of education by an
increasing number of private universities with inadequate research and teaching capaci-
ties; and the relatively recent switch from socialism to capitalism.

The World Bank’s (2016) report ranked Bosnia-Herzegovina 16™, with a high num-
ber of emigrants as a percentage of the population (44.5%). Official government data
(Ministry of Security, 2018) confirmed that an increasing number of persons cancelled
their residence in Bosnia-Herzegovina and were subsequently employed abroad. Bosnia-
Herzegovina belongs to an upper middle-income group (World Bank classification) and
has an emerging market and developing economy (International Monetary Fund classifi-
cation). Therefore, the existence of education-job mismatch and its effect on wages
should be tested and confirmed. To observe all the cultural specifics of individuals that
might influence wages, we included three additional variables: the importance of belong-
ing to a family; the importance of belonging to a city/municipality; and the individual’s
religiousness. Existing literature does not pay special attention to the effect of the esti-
mation of different interaction terms. Our contribution is to add three interaction terms
to our model to expand the understanding of relationships between net income, mis-
match, age of respondents, and years of schooling. While our focus is primarily on
understanding the effects of education-job mismatch, over- and undereducation also
affect other labour outcomes, such as job satisfaction, on-the-job searches and additional
training needs (Allen & Van der Velden 2001; Wolbers, 2003).

This paper is divided into six sections. The introduction, with a brief background
and contextual information, is provided in this section. The second section presents a
theoretical background on the expected influence of education-job mismatches on wages.
In the third section, we define the models and describe the data. The fourth and fifth
sections interpret the results and provide explanations in the form of discussion. In the
sixth section, we draw conclusions and recommendations for future research.

2. Literature review

In this section, we will provide a brief overview of existing literature related to the
effect of education-job mismatch on wages. The relationship between education-job
mismatch and wages has been a topic of interest for researchers. However, the
approach used to measure education-job mismatch and the expected effects on wages
varies across studies. Below, the reported effects and different variables used to test
whether job-mismatch affects wages are discussed.

2.1. Measures of education-job mismatch

Van der Velden and van Smoorenburg (1997) and Kiker, Santos, and De Oliveira
(1997) identified three methods of measuring education-job mismatch: (1) comparison
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of a worker’s level of education with the years of schooling estimated for a specific occu-
pation in the dataset (the mean or the mode method); (2) a worker’s self-assessment of
the current and appropriate levels of education required for the job (the self-assessment
method); and (3) the level of education required for the job is determined by job ana-
lysts based on job descriptions, and the required level of knowledge and skills required
for the job. As Quinn and Rubb (2006) note, the first method can be measured in at
least two ways. One approach (Cohn, Johnson, & Ng, 2000; Cohn & Khan, 1995; Kiker,
Santos, & De Oliveira, 1997; Ng, 2001; Rubb, 2003; Verdugo & Verdugo, 1989) is to cal-
culate the mean years of schooling for each occupation in the dataset, and to compare
each observation with this mean value. In cases where an individual’s level of education
exceeds the required level of education (the occupation’s mean) by one standard devi-
ation, the individual is overeducated. Other studies (Cohn et al., 2000; Kiker et al., 1997;
Ng, 2001) used the most frequent level of education within an occupation category; an
individual is overeducated if their current years of schooling are above the most fre-
quent (mode) level of education. In contrast to this approach, Allen and Van der
Velden (2001) used the second approach in measuring education-job mismatch: under-
and overeducation represent the difference between the number of years of an individu-
al’s self-rated appropriate level of education for the job, and the number of years this
individual spent attaining their current level of education. To measure mismatch,
respondents have to specify their current and appropriate levels of education. Finally,
the third method uses expert judgement to determine the level of education appropriate
for a specific job. However, as Van der Velden and van Smoorenburg (1997) results
demonstrate, this approach systematically overestimates education-job mismatch. Their
results strongly support that the level of education is systematically overestimated when
the job-analyst method is used: i.e. 65% of school leavers are overeducated in compari-
son to 23% when the self-reporting approach is used.

2.2. The effect of education-job mismatch on earnings

Verdugo and Verdugo (1989) results confirm that the earnings of overeducated and
undereducated workers vary: overeducated workers earn from 14 to 32% less in five
out of nine broad occupational categories, whereas undereducated workers earn from
10 to 16% more than adequately educated workers in three out of nine broad occupa-
tional categories. On average, overeducated and undereducated workers earn about
13% less and 10% more than the adequately educated, respectively. This estimation is
based on a sample of 14,596 full-time employed workers aged 25 to 64 who worked
1,365 hours in 1979 in the United States. All observations are of white male workers.
The existence of education-job mismatch is estimated based on average years of
schooling for each occupation. Three explanations are provided for the results
obtained from the data: (1) the measures used to indicate education-job mismatch
may reflect high- or low-paying types of occupations; (2) overeducated workers may
not be as productive as expected since the level of education does not necessarily cap-
ture individual productivity; whereas (3) undereducated workers may be excellent
performers. Cohn and Khan (1995) paper replicated this study and concluded that
‘on average, persons whose schooling exceeds (is less than) the required schooling for
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their occupation or job, respectively, receive lower (higher) wages than workers with
similar levels of schooling in occupations or jobs having the required schooling’. The
data used in this study comes from the same source as that used by Verdugo and
Verdugo (1989), but the latter included a newer 1985 dataset in their research. In
addition to Verdugo and Verdugo (1989) approach, a transformation of the self-
reported level of education (given in years) was used to estimate over- and underedu-
cation. The important contribution of their paper is that they provide arguments that
the wage effects of surplus schooling can be different depending on the definition of
over- and underschooling, and how the wage equation is specified. Similar to the pre-
vious study, Rubb (2003) has used a mean level of education among workers in each
occupational category to estimate under- and overeducation. The dataset included
over 700,000 respondents taken from the 1990 US census. The results confirmed that
‘overeducated individuals have lower hourly wage rates than similarly educated indi-
viduals who find a job that requires their level of educational attainment’ (Rubb,
2003, p.70). This paper contributed to the literature by focusing only on those indi-
viduals who were most likely to be overeducated. Cohn and Ng (2000) used data
from the 1986 Hong Kong By-census and the 1991 Hong Kong Census and employed
the same measures of over- and undereducation as previous studies discussed in this
section. Their findings confirm that overeducated workers ‘have wages that are sub-
stantially lower than the wages they would have earned in a job for which they are
adequately schooled” (Cohn & Ng, 2000, p. 166). From a random sample from
Portugal, which included 50,000 individuals from 1991, Kiker et al. (1997) concluded
that overeducation results in earning less, and undereducation in earning more, than
workers with an educational attainment that matched that required by their job.

Quinn and Rubb (2006) used multi-period cross-sectional data collected between 1987
and 1999, including 4,945 men. Their approach of measuring the required level of educa-
tion used for over- and undereducation estimations differs from commonly employed
methods in the literature. The required level of education (ED_REQ) is estimated based
on regression (beta) coefficients for each occupation and compared with an individual’s
level of education. By using regression, they were able to estimate the mean years of
schooling for a specific occupation, simultaneously controlling for the age of respondents
and the year in which the observation was collected. Individuals are considered to be
overeducated if their current years of schooling are one standard error above the beta
coefficient for an associated occupation. As different methods were applied in their
research, the incidence of overeducation in the context of Mexico is estimated to be
17.2% (the mean value method), 39.9% (the mode method) and 13.5% (OLS definition).
Estimates of undereducation also vary: 19.4% (the mean definition), 30.0% (the mode)
and 13.8% (OLS). Both overeducation and undereducation have a higher incidence in
the context of Mexico than they do in the context of Portugal (Kiker et al., 1997) and
Hong Kong (Ng, 2001). Their results suggest that additional years of schooling as well as
being married, the peso-dollar exchange rate, and US work experience have positive
effects on wages. Over- and undereducation significantly influence wages in the context
of Mexico, with similar effects as previously discussed in developed countries.

While most of the papers report positive and negative effects regarding overeduca-
tion and undereducation, Zamfir, Matei, and Lungu’s (2013) results show that
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education-job mismatch has a negative effect on the wages of higher education gradu-
ates in most countries. They measured education-job mismatch in graduates by using
the self-assessment method, with respondents divided into two groups: matched or
mismatched. Their estimation is based on data from a survey carried out in 2005
among higher education graduates in eleven developed countries. Their data also con-
firmed that even in developed countries, the incidence of mismatching varies greatly.
Some papers distinguish between overeducation and overskilling (i.e. skills under-
utilisation and skill deficit). Allen and Van der Velden’s (2001) study confirmed that
educational mismatch strongly affects wages. However, skills mismatches are not
found to be a statistically significant predictor of wages. This study was based on
Dutch data, including 2,460 individuals in the academic year 1990-1991.
Undereducation, an individual’s level of education, tenure in their current job, and
previous experience have a positive effect on wages, while overeducation and having
a temporary job have a negative effect. Each year of overeducation decreases wages
between 7% and 8%, while each year of undereducation increases wages by about
3.5%. According to assignment theory, these results are expected, since overeducation
implies the current job of an individual to be at a lower level, and undereducation
implies the current job of an individual to be at a higher level. The underlying
explanation that undereducation has a positive effect on wages can also be found in
human capital theory, indicating that over- and undereducation mask unmeasured
differences in abilities, which are a real predictor of productivity and wages. In other
words, the market sorts graduates with the same level of education according to their
abilities: the least competent job seekers could obtain jobs that are below their level,
making them overeducated and placing them in a job in which they earn less. A
recent study (Caroleo & Pastore, 2018) has shown the wage penalty associated with
educational mismatch ranges from —21% to —25% for overeducation, and between
—16% and —21% for overskilling. However, the wage gap associated with both types
of educational mismatch was reduced by half when observable characteristics of indi-
viduals were added to the model: gender, civil status, number of children, type of
high school diploma, final grade, field of study, time spent obtaining a degree, study
abroad, post-graduate studies, professional experience, and whether or not the
respondent was a stayer or a mover. The sample used to derive these findings consists
of 28,976 pre-reform graduates from Italy interviewed at the time of graduation.
Their conclusions are especially strong as 75% of the graduates answered the ques-
tionnaire five years after graduation, allowing them to observe changes over a five-
year period. Using data from the Survey of Adult Skills, which consists of 2,406
Spanish workers, Mateos-Romero and Salinas-Jiménez (2018) showed that an increase
in the differences between the skill level and its use in the workplace results in a
wage penalty ranging from 5.8% to 7.8%. This effect is reduced between 3.2% and
4.6% when overeducation and undereducation variables are introduced into the
model. Each year of overeducation decreases wages by 3.3%, while each year of
undereducation increases wages by 2.2%. A respondent’s years of schooling, level of
skill, experience, gender, and nationality, as well as the size and nature of the firm
(public or private) and a worker’s role within it, as well as regional dummies, repre-
sent the control variables used in their research. Most of the control variables have
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statistically significant effects on wages, and immigrant workers have lower wages
than Spanish ones.

Recent papers include a horizontal mismatch in their wage equations. Horizontal
mismatch describes mismatch when individuals have the right level of education, but
a different major than that required by the job. Using a dataset from 2014 collected
in Poland, Wincenciak’s (2018) results show that horizontal mismatch leads to a
negative wage premium, while under- and overeducation have statistically significant
positive and negative effects on wages respectively.

3. Methodology and data

The data used in this study comes from the Measure BiH Youth Survey. In 2017,
USAID/BiH funded the collection of data on youth for research and policymaking,
with the aim of improving the living conditions of young people. A total of 4,500 citi-
zens of Bosnia-Herzegovina aged between 15 and 44 years were randomly selected.
The data collection process was based on a face-to-face computer-assisted personal
interview survey. MEASURE BiH ensured that the information collected from the
sample of individuals was conducted in a systematic way. This section provides
details on the methodology used, including the description of variables and model
specifications.

3.1. Data

Our dependent variable describes the net income of respondents in the previous
month, earned from both formal and informal work. The total number of missing
observations for the variable of interest is 2,705 (60.11%). Among the remaining
1,795 observations, 6.96% respondents reported no income earned in the previous
month, while 36.55% did not want to indicate their earnings. This left us with infor-
mation on monthly earnings for 1,014 individuals. This data was mainly reported by
full-time employed workers (32% of the total sample or 77.43% of individuals who
indicated education-job mismatch), self-employed workers (1.56% and 3.73% respect-
ively), unemployed workers actively looking for work, who do occasional jobs (4.31%
and 15.40% respectively), part-time workers (1.04% and 2.85% respectively) and
interns/trainees and volunteers (0.78% and 0.40% respectively).

Table 1 shows the number and percentage of respondents who were not doing the
work for which they were educated, categorised by age group. The proportion of
individuals in each age category is almost the same (between 20 and 27%), with one
exception: those under 20 years of age (7%). The mean age of respondents who indi-
cated a job-education mismatch was 29.98 (st. dev. 7.19), while that of those who did
not report a mismatch was 31.43 (st. dev. 7.16). According to the Law on the Youth
of the Federation of BiH and the RS Law on Youth Organization, young people are
individuals aged 15 to 30years (Federation of Bosnia-Herzegovina); and 16 to 30
(Republic of Srpska). Based on these criteria, 54% of the sample represents the youth
population. In the survey, respondents had to indicate the year in which they turned
15, and their employment status immediately following that age. No respondents
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Table 1. A summary of statistics for the question: ‘Are you employed in your profession or not?
That is, are you doing work for which you were educated (or are in education)?’.

15-20 21-25 26-30 31-35 36+ Total
No (Mismatch) 73 (4%) 268 (15%) 235 (14%) 188 (11%) 255 (15%) 1,019 (59%)
Yes 40 (2%) 127 (7%) 178 (10%) 163 (9%) 206 (12%) 714 (41%)
Total 113 (7%) 395 (23%) 413 (24%) 351 (20%) 461 (27%) 1,733 (100%)

The total sample 1,176 (26%) 1,049 (23%) 777 (17%) 609 (14%) 889 (20%) 4,500 (100%)

reported to be full-time or part-time employed immediately after turning 15. The
average age at which those respondents were employed for the first time was 20.97
(st.dev. 4.20, N =947) for full-time employment, 19.89 (st.dev. 3.36, N =57) for part-
time employment, and 21.90 (st.dev. 5.60, N =32) for self-employment.

We compared the earnings, hours worked, and days worked for the two groups:
Group 01 ‘Education-job mismatched group’ (respondents who indicated a mismatch
between their level of education and that required for their job) and Group 02
‘Education-job matched group’ (respondents who did not indicate a mismatch
between their level of education and that required for their job). Both groups worked
approximately the same number of days per week. Respondents from the education-
job mismatched group work on average 38.30 (st. dev. 15.30), which is slightly less
than the 39.74 hours per week (st. dev. 12.28) worked by those in the second group.
Working longer hours can influence total earnings, so the total number of hours was
used as a control variable in our models. The average net income in the previous
month for the first group was BAM 615.20 (st. dev. 360.53), and the net monthly
income for the second group was BAM 841.94 (st.dev. 724.33). On average, individu-
als that indicated that they had not been doing work for which they were educated
earned less. The average hourly net income was BAM 5.90 (st. dev. 6.43) for the first
group, and BAM 7.33 (st. dev. 8.77) for the second group. On average, individuals
with their level of education not matched to that required for their job earned less
per hour.

Table 2 describes respondents’ occupations in both groups. For the following three
categories we can observe a larger number of respondents who reported an education
job-mismatch: service or sales worker (30.97% of total respondents indicated an edu-
cation-job mismatch), elementary occupation (21.37%) and craft and related trades
workers (15.20%). As those occupations do not necessarily require university degrees
(especially elementary occupations), and knowing that 95.8% of those who indicated
mismatches have at least secondary or higher education, we can safely assume that
those individuals are most likely overeducated or adequately educated. As these three
occupations represent 67.54% of the total number of individuals who reported a mis-
match, this also indicates that most of the education-job mismatches in our sample
are related to overeducation rather than to undereducation. Alternatively, it is pos-
sible that respondents are adequately educated, but their field of education is not that
required by their job.

Most cases of education-job mismatches were reported by individuals with second-
ary education, followed by individuals with undergraduate university education.
However, as shown in Table 3, education-job mismatch is reported among all
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Table 2. Respondents’ occupations.

Are you employed in your profession or not? That is,
are you doing work for which you were educated (or
are in education)

What is your current occupation at work? No (Mismatch) Yes Total
Service or sales worker 271 (30.97%) 91 (14.06%) 362 (23.78%)
Elementary occupation 187 (21.37%) 31 (4.79%) 218 (14.32%)
Craft and related trades worker 133 (15.20%) 75 (11.59%) 208 (13.67%)
Plant or machine operator or assembler 0 (6.86%) 44 (6.80%) 104 (6.83%)
Clerical support worker 5 (6.29%) 46 (7.11%) 101 (6.64%)
Technician or associate professional 5 (5.14%) 111 (17.16%) 156 (10.25%)
Other 6 (4.11%) 30 (4.64%) 6 (4.34%)
Skilled agricultural, forestry or fishery worker 3 (3.77%) 22 (3.40%) 5 (3.61%)
Professional 0 (3.43%) 163 (25.19%) 193 (12.68%)
Armed forces occupation 3 (1.49%) 3 (0.46%) 6 (1.05%)
Manager 2 (1.37%) 31 (4.79%) 3 (2.83%)
Total 875 (100%) 647 (100%) 1 522 (100%)

Table 3. Summary statistics of respondents’ level of education.

Are you employed in your profession or not?

\{Vhat is the That is, are you doing the work for which you
highest level of the were educated (or are in education)
education
you completed? No (Mismatch) Yes Total The total sample
No education 1 (0.10%) 0 (0.00%) 1 (0.06%) 29 (0.65%)
Elementary school 42 (4.12%) 4 (1.96%) 56 (3.23%) 930 (20.87%)
Secondary school 844 (82 83%) 453 (63 45%) 1,297 (74.84%) 2, 901 (65 10%)
Junior college 9 (1.86%) 3 (3.22%) 42 (2.42%) 3 (1.41%)
University 100 (9.81%) 189 (26.47%) 289 (16.68%) 463 (10.39%)
education
(Bachelor)
University 13 (1.28%) 33 (4.62%) 46 (2.65%) 68 (1.53%)
education
(Master)
University 0 (0.00%) 2 (0.28%) 2 (0.12%) 2 (0.04)
education (PhD)
Total 1,019 (100.00%) 714 (100.00%) 1,733 (100.00%) 4,456 (100.00%)

categories to some extent, while no PhD respondents indicated the existence of such
a mismatch.

More male than female respondents reported an education-job mismatch (59.67%
versus 40.33%), but male respondents prevailed when it came to not reporting the
mismatch (66.44% versus 43.56%). The percentage of unmarried, single and divorced
workers who reported education-job mismatch was higher than that of workers who
were married or in a domestic partnership (54.56% versus 45.44%). Table 4 provides
a summary of statistics for respondents’ gender and marital status.

3.2. Measures of education-job mismatch

We employed several additional approaches to measure education-job mismatch.
First, we converted levels of education to years of schooling by applying the following
transformation to each level of education: (1) No education, 0years; (2) Elementary
school, 8 years; (3) Secondary school, 3-year program, 11 years; (4) Secondary school,
4-year program, 12years; (5) Junior college (2-year university program), 14 years; (6)



ECONOMIC RESEARCH-EKONOMSKA ISTRAZIVANJA @ 2657

Table 4. Summary statistics of respondents’ gender and marital status.

No
Variable mismatch
reported Mismatch reported Total The total sample
Total number of observations 714 (100.00%) 1,019 (100.00%) 1,733 (100.00%) 4,500 (100.00%)
Gender Male 403 (56.44%) 608 (59.67%) 1,011 (58.34%) 2,217 (49.27%)
Female 311 (43.56%) 411 (40.33%) 722 (41.66%) 2,283 (50.73%)
Marital status ~ Unmarried/ 362 (50.70%) 556 (54.56%) 918 (52.97%) 2,863 (63.62%)
single,
widower
or divorced
Married or 352 (49.30%) 463 (45.44%) 815 (47.03%) 1,637 (36.38%)
domestic

partnership

University education (bachelor) 15years; (6) University education (master degree),
17 years and (7) University education (PhD), 20 years. Second, we calculated whether
someone was overeducated or undereducated by comparing their current level of edu-
cation with the mean value, and the most frequent value of schooling for each
broader occupational category. If an individual’s actual years of schooling exceeded
the mean value of schooling by one standard deviation (approach 1) or most frequent
value of schooling (approach 2), an individual was designated as overeducated.
Similarly, undereducated individuals are those whose years of schooling are below the
mean (by one standard deviation) or below the mode value of the schooling variable
for the broader occupational category. For appropriately educated individuals, years
of schooling are within one standard deviation of the mean (approach 1) or the most
frequent years of schooling (approach 2). A similar approach was used in several
studies (Cohn et al., 2000; Cohn & Khan, 1995; Kiker et al., 1997; Ng, 2001; Rubb,
2003; Verdugo & Verdugo, 1989). One caveat of our estimation comes from using
one-digit occupation codes, since three digits codes were not available. Since not all
jobs within broader occupations categories are the same, these estimations provide
estimates for the broad categories.

The third approach is based on the estimation of overeducation and undereduca-
tion variables by comparing a respondent’s current level of education with an
expected education level for their current occupation. For example, we assumed that
categories such as managers (legislator; senior official; manager), professionals (scien-
tist; engineer; business and administration professionals; legal, social, cultural and
related professional; journalist, physician or teacher) and technicians or associate pro-
fessionals (e.g. technician, nurse, legal associate professionals) would require univer-
sity degrees. Individuals in these occupations with levels of education below that of a
university degree (no education, elementary school or 3-and 4-year secondary school
program) were classified as undereducated, where they would otherwise be considered
adequately educated. Similarly, workers in elementary occupations (cleaner; agricul-
tural, forestry or fishery worker; worker in mining, construction, manufacturing,
transport; street sales or services worker) were classified as overeducated if their level
of education was secondary or higher. Appendix 1 (Supplementary material) provides
a table that explains the underlying logic used for the estimation of overeducation
and undereducation mismatches.
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The fourth approach used to indicate the relationship between the current level of
education and that required by the worker’s current job was workers self-reporting
on whether they thought they were doing the kind of work for which they were edu-
cated. As Allen and Van der Velden (2001) note, employee self-rating is far more
valid than the expert-rating of job titles. The superiority of self-rating was particularly
demonstrated in Van der Velden and van Smoorenburg (1997). However, our
approach to measuring mismatch has some disadvantages. We could not determine
whether respondents were working above or below their level of education, because
the question in the Measure BiH Youth Survey was designed only to indicate the
existence of an education-job mismatch. We can still detect some effects on net
income, but the ability to interpret whether or not overeducation or undereducation
can lead to a net income change is limited.

3.3. Model specification

In our model, the dependent variable is the logarithm of net income. The net income
is measured by questions from the Measure BiH Youth Survey (Q48): ‘How much in
BAM did you earn in net income in the last month from formal or informal work?’
Net income includes monthly earnings from both formal and informal work. In the
model, we specify the relationship between net income, the existence of an education-
job mismatch, occupation, years of schooling, number of working hours per week
and a set of personal characteristics, such as gender, age, marital status and place
of residence.

The approach we used to indicate the match between the current level of education
and that required by a worker’s current job was a worker’s self-assessment on whether
they thought they were doing the kind of work for which they were educated (yes/no).
Such a defined variable might also include horizontal mismatch, i.e. the individual level
of education is neither above nor below that appropriate for the job, but the field of
education might not be appropriate. This is a limitation of the survey: not asking
whether an individual is over- or undereducated, or working in a different field.

The earnings equation is specified as follows:

In (Net Income) = a0 + al - Occupations + a2 - Education

+ a3 - Mismatch +a4 - Number of working hours per week + a5 - Male
+ a6 - Age + a7 - Marital status + a8 - Rural

+ a9 - Importance of belonging to a family

+ al0 - Importance of belonging to a city/municipality + all - Religiousness
+ e

Occupations, a categorical variable with 11 categories, is an essential predictor of
net income. Managers are defined as the reference category; therefore, we expect that
a series of occupational dummies will have a lower net income in reference to the
occupation of a manager. The number of hours respondents work per week may ser-
iously influence earnings, so this variable is included in the model. We expect that
working longer will result in a higher net income. There is a moderate correlation
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between working hours and working status; therefore, we decided to include only
working hours as an explanatory variable. We added several demographic characteris-
tics for respondents: sex (a dummy variable indicating if the respondent is male or
not), age (continuous), marital status (a set of dummies indicating marital status),
schooling (education variable transformed in number of years) and place of residence
(dummy variable indicating if the respondent is living in a rural area).

We included two variables measured on a scale from 1 (not at all important) to 5
(very important): the importance of belonging to a family (Q81A) and importance of
belonging to a city/municipality (Q81F). Bosnia-Herzegovina is considered a collectiv-
istic society, which is why we wanted to test whether these worker’s characteristics
influence their decisions regarding job selection or job outcomes. For example, if
respondents consider that being a member of a family and a resident of their city are
important aspects of their lives, their focus might be to increase their contribution to
their family and society, thus investing more time in building relationships than in
acquiring the skills required to improve their productivity and receive monetary
rewards. We assume that such attitudes regarding the importance of belonging to
these two groups can have a powerful effect on net income.

We also included a variable that measures how religious individuals consider
themselves to be from 1 (not at all) to 4 (very). Regarding religiousness, Chiswick
(1983) found evidence that religion affects wages based on the analysis of 61,070 US
individuals, with a focus on the second-generation American Jews. Several possible
explanations are provided in Chiswick’s (1983) study, including: (a) the existence of
cultural characteristics that enable Jews to increase their productivity; (b) exposure to
additional education from a family or community. Guiso, Sapienza, and Zingales
(2003) confirmed that there is a strong association between religious beliefs and eco-
nomic attitudes, but the effects can differ ‘across religious denominations’. The fol-
lowing description explains a possible mechanism for how religiousness affects
different outcomes (Guiso et al., 2003, p. 228):

Religious denominations also differ in their attitude toward private ownership.
Observant Catholics support private ownership twice as much as Protestants, while
Muslims and Hindus are strongly against competition. Finally, with the exception of
Buddhists, religious people of all denominations are more inclined to believe that poor
people are lazy and lack will power. The effect is stronger for Protestants than Catholics.
Overall, we find that Christian religions are more positively associated with attitudes
conducive to economic growth, while religious Muslims are the most anti-market.
Within Christian denominations, the ranking is unclear: Protestants are more trusting
and favor incentives more, Catholics are more thrifty and favor private property and
competition more.

As shown, religion might explain some attitudes regarding perception of private
ownership. Therefore, we assumed that religiousness might reflect some specific ele-
ments that determine individual productivity, leading to higher wages. However, the
effect of the relationship between religion and religiousness on wages might not be
direct. Lehrer’s (2010) findings show that religious affiliation has a significant impact
on years of schooling completed, and consequently, on earnings. We assume that the
effect can be twofold: religion might influence the choice of education and level of
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education attained, but it might also reflect those characteristics of an individual that
influence productivity, and consequently, earnings.

3.4. Methods

Ordinary least-squares linear regression was performed in STATA version 15.1. The
monthly net income (natural logarithm) is the dependent variable. To reduce positive
skew, we performed a log transformation of the dependent variable. Another reason
for performing the log transformation of the left side of our model’s equation was to
provide a useful interpretation. As Studenmund (2016) notes, the most common
application of left-side semilog is in a model of the earnings of individuals where
such functions are °... perfect for any model in which the dependent variable adjusts
in percentage terms to a unit change in an independent variable’ (Studenmund, 2016,
p- 199). The procedure is divided into three steps, and our explanatory variables were
introduced into the model step-by-step, allowing us to observe changes in R*> and
changes in coefficients. In our models, there is no perfect linear relationship between
independent variables as all VIF values are below ten, whereas tolerance values (1/
VIF) are above 0.1, indicating no issue with multicollinearity. Additional statistical
tests (Linktest and Ramsey RESET test) show no model specification error and no
omitted variables. These tests were performed to check if irrelevant variables were
included in the model. We also checked if models were well fitted by analysing the
existence of patterns to the residuals plotted against the fitted values. Visual examin-
ation shows that assumptions of linearity and homoscedasticity were met.

4, Results

Descriptive statistics of each variable introduced in the wage regressions are provided
in Table 5. While the total sample size is 4,500, monthly net income was reported for
only 1,014 individuals. When this variable is cross-tabulated with a reported educa-
tion-job mismatch, a total of 988 observations are available for analysis.

The incidence of overeducation and undereducation in the context of Bosnia-
Herzegovina depends on the estimation method. The same percentage of overeduca-
tion was estimated based on the mean and the mode method (9.69%). However, the

Table 5. Descriptive statistics of the explanatory variables and outcome variable.

A. Total Sample B. Included in the Analysis Range
Variable Obs.  Mean St dev. Obs. Mean St. dev. Min.  Max.
Monthly net income (BAM) 1,014 71117 55551 988 714.11 560.76 45 14,000
Mismatch 1,733 0.59 0.49 988 043 0.50 0 1
Male 4,500 0.49 0.50 988 0.57 0.50 0 1
Single, unmarried and divorced 4,500 0.64 0.48 988 0.52 0.52 0 1
Married and domestic partnership 4,500 0.36 0.48 988 0.48 0.50 0 1
Schooling (years) 4,456 11.50 233 988 12.48 1.58 0 20
Hours working per week 1,795 38.85 14.17 988 38.19 14.92 0 84
Rural 4,500 0.57 0.49 988 0.58 0.49 0 1
Importance of belonging to a family 3,500 435 0.85 708 4.50 0.78 1 5
Importance of belonging to the city 3,500 334 0.92 708 3.40 0.93 1 5
Religiousness 4,215 2.69 83 954 2.71 0.81 1 4
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mode method estimated slightly more undereducated individuals than the mean
method (7.01% in comparison to 4.84%). Our method, based on the comparison of
expected levels of education for particular job categories, shows the highest percent-
age of overeducation and undereducation. Overall, all these methods provide results
that are notably lower than those from the self-assessment method (see Table 6).
There is no statistically significant or strong relationship between self-reported mis-
matches and these three methods. The only strong relationship is between the mode
and the mean method (r=0.92, p <0.001), while between the method based on the
expected level of education for a particular occupation and the mean and mode
methods, the Pearson correlation coefficient is r=0.18 and r = 0.20 respectively.

The regression results are presented in Table 7. The presence of an education-job
mismatch has a statistically significant effect on net income. Based on the results
from our regression model, monthly net income is between 13% and 15% lower for
those individuals who indicated an education-job mismatch. However, we should
note that the self-reported mismatch from the survey does not indicate whether this
effect comes from undereducation or overeducation; nor we can be sure whether
some reported mismatches were caused by horizontal mismatch (not working in the
field of education). Therefore, these results should be interpreted with caution.

Regarding additional variables, we found that occupations have a significant influence
on net income. The reference category is that of manager. As expected, the regression
coefficients for all other categories are negative; managers have the highest net income.
The differences in net income between the reference group and other occupational cate-
gories are in the range between 4% and 41%. However, three occupations in Step 2 and
Step 3 do not have a significant effect on net income: technician or associate profes-
sional, clerical support worker, and armed forces occupation. In Step 1, one additional
occupation has no statistically significant effect: Professional. However, its level of sig-
nificance changed as we introduced additional variables into the model.

Net income increases with the level of education: for a one-year increase in school-
ing, we expect to see about a 5% increase in monthly net income. Net income also
increases with the age of respondents: for a one-year increase in age, we expect to see
betw